The effect of metformin on neuronal activity in the appetite-regulating brain regions of mice fed a high-fat diet during an anorectic period.
Metformin reduces body weight by decreasing food intake in humans and animals. However, the brain regions involved in metformin-induced anorexia remain unclear. Therefore, we investigated c-Fos expression (FOS), a marker of neuronal activity, in the appetite-regulating brain regions after oral administration of metformin (PO, 300mg/kg daily for 1 or 3days) or vehicle. The body weight and food intake decreased in mice treated with metformin for 3days (RM group) and mice that had the same amount of food as the RM group (Pair-fed group; PF) compared to the control group. FOS expression levels increased in the paraventricular nucleus, area postrema, and central amygdala of mice administered an acute single dose of metformin (SM group) compared to the control mice. In the nucleus tractus solitarius, the FOS expression levels increased in both the SM and RM groups compared to the control group. The FOS expression levels also increased in the nucleus accumbens of the RM group compared to other groups. The FOS expression levels decreased in the ventromedial hypothalamic nucleus in the PF group, but not the RM group, compared to the control group, suggesting a potential hypothalamic area involvement for metformin-induced anorexia. These results suggest that both the hypothalamic and extra-hypothalamic regions are associated with metformin-induced anorexia, which is dependent on metformin treatment duration.